With production of approximately 2 billion fruits per year in an area of 257,000 hectares, Brazil stands out as a major coconut producer, ranking fifth in the world (IBGE, 2015) . Existence of genetic variability to support activities of genetic resources and improvement in developing new varieties is essential. To promote the International Coconut Genebank for Latin and Caribbean (Sergipe, Brazil) enrichment and exchange, it is necessary to implement the exchange of accessions. This activity, which consists of an orderly and systematic germplasm transfer, is held among countries through public and private institutions. However, even considering and following the protocols of each country, there is possibility of detection and transfer of pests and diseases, since some of the coconut diseases are geographically isolated (HARRISON & ELLIOTT, 2008; CUETO et al., 2012) . For example, the spread of lethal yellowing, caused by phytoplasm Candidatus or Cadang-Cadang, which is transmitted by the virus Coconut Cadang Cadang viroid-CCCVd, shows that caution is required when moving coconut plant material (HARRISON & ELLIOTT, 2012; CUETO et al., 2012) . Seed size and physiology is a barrier for the exchange of coconut genetics resources by seed and regarding the safe movement of germplasm, recent guidelines of the Bioversity International recommend the exchange through Lédo et al. endosperm discs containing zygotic embryo or in vitro zygotic embryos (CUETO et al., 2012) . However, studies have shown irregularity in the yield of coconut accessions introduced by endosperm discs and high percentages of contamination due to the time gap between collection, transport and inoculation of zygotic embryo (BANDUPRIYA et al., 2010; LÉDO et al., 2011) .
The moving of coconut plant material through tissue culture is relatively safe; however, much emphasis has been given to the elimination of pathogens and maintenance of cultures free from contamination by bacteria, fungi and microarthropods (CASSELLS, 2012) . Studies have reported how the type of explants, culture media and culture conditions can affect in vitro cultures in relation to contamination (PENCE et al., 2005; MSOGOYA et al., 2012; MUHAMMED et al., 2013) . In this context, considering the need to enrich banks and the implementation of strategies for the safe movement, the aim of this study was to evaluate the effect of different transport, exchange and storage procedures on the in vitro contamination of zygotic coconut embryo accessions.
Approximately 1,200 zygotic embryos (400 per accessions) from adult plants of following coconut accessions were used: Cameroon red dwarf (CRD), Malayan yellow dwarf (MYD) and Malayan red dwarf (MRD). Endosperm cylinders containing zygotic embryos were removed from mature fruits (10-11 months old). Embryos were submitted to surface disinfection with 70% immersion for 1-2 minutes in 2-2.5% commercial sodium hypochlorite for 30 minutes and triple washing in sterile water. For the evaluation of different exchange techniques in contamination and in vitro germination of zygotic embryos of coconut accessions, five procedures were applied: T1 -storage of endosperm disc in plastic bags at 10±2°C for 5 days; T2 -8 days; T3 -12 days; T4 -embryo excised and inoculated in micro tube with Y3 culture medium with no sucrose for 2 days and T5 -five embryos inoculated in Y3 culture medium without sucrose in Petri dish for 2 days. The storage temperature of endosperm discs treatments was defined based on recommendations of CUETO et al. (2012) . After storage periods, endosperm discs were submitted to sterilization procedure previously described and the zygotic embryos ( Figure 1a ) inoculated into 250ml vials containing 30ml of Y3 culture medium (EEUWEENS, 1976) supplemented with 60g L -1 sucrose, 1g L -1 of activated charcoal, 5.8g L -1 agar and 0.5µM of GA3 (germination medium). For embryo excised and inoculated in micro tube with Y3 culture medium with no sucrose for 2 days ( Figure 1c ) and five embryos inoculated in Y3 culture medium without sucrose in Petri dish for 2 days (Figure 1d ) procedures, the endosperm discs were submitted to sterilization process as previously described and the embryos excised were inoculated in modified Y3 culture medium (without sucrose) with 5.8g L -1 agar (transport medium) and after that transferred to germination medium (Figure 1b) .
All cultures were kept in the dark until the emergence of leaf primordia. Then, they were transferred to an environment with a 16-h photoperiod, temperature of 25±2°C, average relative humidity of 70% and luminous intensity of 60µmol m -2 s -1 . After 30 days of in vitro culture, the percentage of fungal and bacterial contamination was determined. Data were transformed into (X+0.5) ½, submitted to analysis of variance, and means of variables were compared by the Tukey test at 5% probability, using the SISVAR statistical software.
There was no significant difference regarding the percentage of fungal contamination among coconut accessions and among exchange techniques at 30 days after inoculation, and values over 15% were not detected. There was no fungal contamination in MYD accession except in storage of endosperm disc in plastic bags at 10±2°C for 5 days procedure. MRD and CRD accessions obtained 5% contamination in T2, T3 and T5 and T1, T2, T4 and T5, respectively (Table 1) .
Low fungal infection rates (1.38%) were also observed by LÉDO et al. (2011) nine days after inoculation of zygotic embryos of different accessions transported in endosperm discs stored in plastic bags at 17°C for two days. Significant differences among accessions and treatments and interaction of factors regarding bacterial contamination were observed. For CRD and MYD accessions, no effect of techniques on contamination was observed, i.e., the storage time of discs in plastic bags and inoculation of excised embryos in culture medium did not influence the appearance of bacterial contamination. As for MRD accession, the storage of five zygotic embryos in Petri dish containing Y3 culture medium for two days reached the lowest embryo contamination rate (5%) compared to the other treatments. There was no bacterial contamination in MRD and MYD accessions submitted to storage of endosperm discs in plastic bags at 12±2°C for 12 days and in MYD when five zygotic embryos were inoculated in Petri dish for two days. Evaluating different forms of transport of embryos and endosperm discs of giant coconut Gazelle accession and their effects on contamination, ASHBURNER & THOMPSON (1993) concluded that the transport of endosperm discs in plastic bags reached 100% contamination. By contrast, there was no contamination in embryos excised and inoculated in sterile distilled water. High bacterial contamination rate (33.98%) was also reported by LÉDO et al. (2011) in the exchange of endosperm discs of eleven dwarf coconut accessions and one giant coconut accession coming from the Germplasm Bank of Côte d'Ivoire (ICG-AIO) to the Germplasm Bank of Brazil (ICG-LAC). There were no significant differences among accessions submitted to storage of endosperm discs in plastic bags at 12±2°C for eight days and zygotic embryos inoculated in Petri dish for two days treatments. However, when the MRD accession was treated with storage of endosperm discs in plastic bags at 12±2°C for five and 12 days, and yours zygotic embryos were individually stored in 5ml microtube for two days it was possible observed the highest percentage of bacterial contamination when compared to MYD and CRD. Surface disinfection is generally effective in removing epiphytic contaminants, but much of the contamination resulting from in vitro collection originates from endophytic bacteria and fungi. The use of antimicrobial agents either in combination with surface disinfection or incorporated into the culture medium is required to eliminate these contaminants (PENCE & SANDOVAL, 2002) .
The results assist in the determination of strategies for the movement and introduction of coconut germplasm in Brazil and the transportation technique of zygotic embryos inoculated in Petri dish containing Y3 culture medium without sucrose can minimize the risk of introducing microorganisms. Further studies on the addition of antibiotics and fungicides should be conducted to minimize contamination of cultures. Means followed by the same lowercase in the row and uppercase in the column do not differ by the Tukey test at 5% probability. T1 -Storage of endosperm discs in plastic bags at 12±2°C for five days; T2 -eight days; T3 -12 days; T4 -five zygotic embryos inoculated in Petri dish for two days; T5 -zygotic embryos individually stored in 5ml microtube for two days.
